Purpose -Recently, an increasing number of Internet users have begun to purchase various products, both secondhand and new, from online auction websites. However, some Internet users are still hesitant to purchase products from these websites. Moreover, the factors affecting male and female users' intention to shop on the websites may be different. Past studies have indicated that uncertainty is a major determinant of online shopping behaviors and may have different effects on men's and women's purchase intentions. Therefore, to explore the differences, this study seeks to propose a research model based on uncertainty and agency theory. Design/methodology/approach -This study included members of the Yahoo! and PChome online portal sites in Taiwan as research subjects. A web survey was conducted, and data were collected from a total of 313 bidders of online auctions. The casual model was validated using partial least squares (PLS) techniques. Findings -Gender moderated most of the relationships in the research model. The analysis results showed that the factors influencing men's and women's uncertainty are different. In addition, uncertainty has stronger influence on men's intention to purchase products from online auction websites. Practical implications -This study contributes to a theoretical understanding of the factors that promote men's and women's intention to purchase products from online auction websites. From a practical perspective, insights provided by this study can help online auction service providers understand buyers' concerns and eliminate the sources of the uncertainty. Originality/value -The primary value of this paper lies in providing a better understanding of male and female behaviors on online C2C market, and investigating the gender differences in the factors that influence the consumers' purchase in online auctions.
Introduction
Although online auctions have become very popular, some Internet users are reluctant to take part. According to a recent survey (Market Intelligence & Consulting Institute, 2008) , Taiwanese Internet users primarily attribute their reluctance to shop online to the following reasons:
. the inability to personally check the products;
. uncertainty of after-sale service;
. insecure transaction processes;
. privacy concerns; and . unfamiliarity with the online sellers.
The rank remained constant from 2005 to 2007 (Market Intelligence & Consulting Institute, 2008 . Compared to shopping in online stores, online auctions are anonymous, have low-entry thresholds, easy-to-acquire accounts and feature diverse sellers and products (Wang et al., 2002; Dellarocas, 2003; Gregg and Scott, 2006) , thus increasing the difficulty of identifying the sellers and products. These characteristics may reduce buyer confidence during transactions and lead them to avoid online auctions altogether. Factors influencing the intention to participate in the online auction activities therefore need more exploration.
Furthermore, men and women exhibit different tendencies toward online shopping and related activities, which could result in different behaviors and degrees of willingness to buy products from online auctions (Weiser, 2000) . Past studies have shown that men are more likely than women to shop online (Venkatesh and Morris, 2000; Rodgers and Harris, 2003) , possibly because women shoppers are more invested in traditional shopping behavior, or possibly because men and women receive and processing information differently. Black's (2005) study showed that gender correlated significantly with different auction purchasing behavior: men had significantly larger average trading amounts, and the quantity of the purchased products in men's and women's shopping was also significantly different. However, while it is known that men and women behave differently in online auctions, very few studies have addressed differences in the influence of uncertainty on men's and women's intention to make purchases on online auction sites, and the factors which generate different levels of uncertainty for men and women.
Auctions have emerged as one of the most popular online shopping activities, largely differentiated from other types of online shopping by uncertainty, which is a key to predicting consumer behavior (Teo and Yu, 2005) . Thus the rapid development of online auctions calls for a better understanding of gender differences in uncertainty and its antecedents.
The remainder of this paper is organized as follows. The following section reviews research on uncertainty and gender, and proposes the research model. Section 3 presents our research design, while the final section presents a discussion of our findings and offers conclusions.
Theoretical background and related work
When engaged in an auction, prior to completing a transaction, consumers usually search for information and monitor the ongoing process to ensure a favorable deal.
A study of purchasing behavior
The costs involved in such transaction-related activities are called transaction costs.
From economic theory, transaction cost economics (TCE) explains why a transaction participant favors a particular form of transaction over others (Williamson, 1985) , and suggests that people tend to conduct transactions in the most economic way possible. According to TCE, uncertainty increases transaction costs, with uncertainty defined as the degree to which the future states of the environment cannot be accurately anticipated or predicted due to imperfect information (Pfeffer and Salancik, 1978) . For example, when one cannot be sure that a seller or buyer will make good on their commitments, one will spend more time and effort to monitor and enforce those commitments. In reality, all transactions have a degree of uncertainty about their outcome, and sellers/buyers cannot accurately predict whether a transaction will ultimately be fulfilled successfully. The uncertainty people perceive plays an important role in their transactions, especially in an online environment. From the consumer's point of view, the obvious drawback to online transactions is that they involve more uncertainty than their physical counterparts. This additional uncertainty may arise from different factors, such as branding, the products themselves or the online transaction environment (Teo and Yu, 2005) . Previous studies have examined the influence of uncertainty in different online environments. Pavlou et al. (2007) found that uncertainty has a greater impact on people's purchasing intention in online bookstores than in online pharmacies. Ruiz-Maféa et al. (2009) indicated that poor performance and loss of privacy are perceived as the predominant risk dimensions in purchasing airline tickets online. Slyke et al. (2006) also demonstrated that consumer concerns for information privacy have a significant influence on their willingness to engage in online transactions. Obviously, if buyers are worried about the outcome of online transactions due to numerous uncertainties, risks or possible loss, they are less likely to participate in online exchange relationships.
Research model and hypotheses
According to TCE, uncertainty is the antecedent of intention to participate in online auctions (Williamson, 1985; Eisenhardt, 1989) . Uncertainty is associated with the underlying transaction and the economic factors involved in the transaction. Uncertainty is the key factor in TCE because it increases transaction costs, such as time and effort spent on bargaining or searching for product information or alternate sellers. TCE asserts that rational customers prefer modes of transaction which minimize costs. To further understand the antecedents of online auction uncertainties, we proposed a research model based on previous literature and the principal-agency perspective (see Figure 1) . Construct definitions for the models and the rationales for the proposed hypotheses are explained in the following sections.
Uncertainty and online auctions
In this study, perceived uncertainty refers to the degree to which the outcome of a transaction cannot be accurately predicted by the buyer due to factors related to the seller and/or product. Uncertainty results from incomplete information that prevents buyers from accurately predicting the environment's future status (Pfeffer and Salancik, 1978) . From a psychological perspective, uncertainty negatively influences purchasing intention. As long as buyers confront possible negative factors during their INTR 22,1 transactions, they may overestimate possible loss (Kahneman and Tversky, 1979) . For example, a single negative review for an online auction seller is enough to raise suspicions among potential buyers. Pavlou et al. (2007) indicated that perceived uncertainty raised risk recognition as well. Studies on e-commerce have found that risk perception reduces an individual's acceptance of electronic commerce as a whole (Pavlou, 2003; Chang et al., 2005; Pavlou and Gefen, 2005; Xu et al., 2010; Martín et al., 2011) . In brief, buyers who perceive a lack of predictability in their transactions and are concerned about possible losses will be less inclined to participate in online auctions, which is consistent with the perspective of TCE, and too much uncertainty would prompt the buyer to terminate the transaction (Williamson, 1981) . This uncertainty can stem from the buyer's perception of the seller or the seller's products/services having uncertain qualities. Hence, the study proposes the following hypothesis: H1. Perceived uncertainty will negatively affect intention to purchase products from online auction sites.
Principal-agency perspective and uncertainty antecedents
An agency relationship is present whenever one entity (the principal) delegates work to another (the agent) to undertake some action according to a mutually agreed contract (Eisenhardt, 1989) . The principal-agency perspective has been applied to buyer-seller relationships in the past (Mishra et al., 1998; Singh and Sirdeshmukh, 2000; Pavlou et al., 2007) . According to this perspective, the buyer is typically viewed as the principal, and the seller is viewed as the agent. Applied to online buyer-seller relationships, buyers are viewed as the principals that hire sellers (agents) to deliver products or services. In these relationships, hidden information and hidden action are the unavoidable problems resulting from the agency (Pavlou et al., 2007) . Hidden information leads to a perceived information asymmetry due to the fact that buyers perceive the balance of information (both in terms of quality and quantity) as being tilted in favor of the sellers. Given a divergence of interests, potential hidden actions A study of purchasing behavior such as cheating or laziness, cause buyers to fear that sellers may act opportunistically to serve their own self-interest. Moreover, information privacy and security concerns are the major barriers to the adoption of e-commerce and are related to hidden information and actions (Hoffman et al., 1999; Pavlou et al., 2007) . Buyers tend to select sellers who can adhere to privacy and security policies and will not intentionally release privileged information. Hence, this research considered three factors the as main antecedents of uncertainty: perceived information asymmetry (Singh and Sirdeshmukh, 2000) , fears of seller opportunism (Mishra et al., 1998) , and information privacy and security concerns (Pavlou et al., 2007) .
Information asymmetry
Information asymmetry is one of the most important issues in the buyer-seller relationship. Sellers usually hold more information than buyers (Mishra et al., 1998) and such asymmetry makes it difficult for buyers to identify sellers' characteristics or assess the quality of their goods and services. Sellers of low-quality goods and services hide their information in order to gain illegitimate profits. Even if the buyer acquires information about the seller prior to the transaction, the buyer would not be able to confirm the accuracy of the information until after the transaction is complete. Perceived information asymmetry refers to the buyer's perception that the seller has a greater quantity or quality of information about its commodities, characteristics, and selling practices (Mishra et al., 1998) . In an online auction environment, such information asymmetry is even more obvious (Huston and Spencer, 2002) . As a result, the stronger the perception of information asymmetry, the more uncertainty the buyer will experience in an online auction. Dewally and Ederington (2006) and Pavlou et al. (2007) found that resolving information asymmetry in the buyer-seller relationship is critical in electronic commerce. Consequently, the current study proposes the following hypothesis:
H2. Perceived information asymmetry will positively influence perceived uncertainty.
Fears of seller opportunism
Fears of seller opportunism refer to the buyer's concerns that the seller may act opportunistically during the course of the auction (Mishra et al., 1998) . Such seller opportunism most frequently takes the form of cheating on quality, hiding one's true identity, contract default, or not acknowledging product warranties (Mishra et al., 1998; Pavlou and Gefen, 2005) . Gefen (2002) suggested that the buyers in electronic commerce transactions have difficulty in verifying seller behavior and thus buyers may suffer some losses from illegitimate charges, fake product information, and cheating. Buyers will feel uncertain when they feel unable to monitor the seller's behavior or ensure that the seller is legitimate (Pavlou et al., 2007) . In online auction environments, sellers can sell various products or services through easily-acquired anonymous, thus raising the concerns of buyers (bidders) for about seller opportunism. Accordingly, the study proposes the following hypothesis:
H3. Fears of seller opportunism will increase perceptions of uncertainty. (Culnan and Armstrong, 1999) and information security (Salisbury et al., 2001; Yang and Jun, 2002) as obstacles to online shopping. Information privacy and information security are closely related to hidden information and hidden behavior. Prior to attending an online auction, a buyer has no way of knowing whether the seller is capable of protecting or properly using private information. Even after the auction is finished, the buyer still does not know whether the seller can be trusted to keep private information secure (Pavlou et al., 2007) . From the perspective of uncertainty, concerns for information privacy and security refer to a buyer's beliefs about a seller's ability or willingness to protect her personal information from improper use, disclosure to third parties, or secondary use without the her consent, which could result to future losses for the buyer. Therefore, the following hypothesis was proposed:
H4. Information privacy and security concerns will increase the perception of uncertainty.
Gender differences
Past research has demonstrated that, in online auction environments, women are more inclined to buy products with lower prices (Black, 2005; Black, 2007; Lai et al., 2008) . Lai et al. (2008) suggested that women bought low-cost products to avoid possible losses. Black (2007) also found that, on average, men paid more than women do for identical products in online auctions. Therefore, based on the TCE theory, when users are concerned about transaction outcomes, uncertainty may have a greater influence on the purchasing intention of men in online auctions because men may have greater potential losses. As a result, the following hypothesis is proposed:
H1a. Perceived uncertainty will negatively affect intention to purchase products from online auction sites more strongly in men than in women.
Previous studies have indicated that men usually search for product information before making purchases to ensure the accuracy of their decisions (Jackson et al., 2001) . Men are also often task-oriented and exhibit a stronger intention to search for information on specific targets (Venkatesh and Morris, 2000) . Accordingly, men's perceived information asymmetry may have less of an impact on their level of uncertainty, primarily because they may feel able to collect adequate information from a variety of channels. Hence, the present study proposes the following:
H2a. Perceived information asymmetry will result in a greater degree of perceived uncertainty among women than among men.
Previous enterprise behavioral studies have shown that women are more morally sensitive than men and have higher moral standards (Dawson, 1992; Babin and Boles, 1998) , whereas men are less likely to take a negative view towards opportunistic behavior. In pursuit of personal or professional achievement, men may be more likely to act opportunistically (Ramaswami, 2002) . As a result, men may be more likely than women to have concerns about a seller acting opportunistically, as such concerns may thus contribute to a greater degree of uncertainty among men in online auctions because they recognize the seller's potential opportunism reflects their own inclinations were the roles reversed. Consequently, the following hypothesis is proposed:
H3a. Fears of seller opportunism will result in a greater increase in uncertainty among men than among women.
Previous studies have found that women purchased products in online auctions more frequently than do men (Black, 2005 (Black, , 2007 . Consequently, women are more likely than men to have their personal information exposed or their privacy compromised. Accordingly, women may be likely to have a greater degree of concern for privacy and information security during online auction transactions. Hence, this research study proposes the following hypothesis (see Table I ):
H4a. Information privacy and security concerns increase perceived uncertainty more strongly among women than among men.
Research methodology 4.1 Measurement instruments
Data were collected using a questionnaire containing 20 self-reported items related to five research constructs. To ensure content validity, items selected for the constructs were largely adapted from prior research. For all the measures discussed below, a five-point Likert scale was used, with anchors ranging from "strongly disagree" (1) to "strongly agree" (5). Most of the items were slightly modified to fit the online auction con-text. Perceived information asymmetry was assessed based on the scale developed by Mishra et al. (1998) and Pavlou et al. (2007) . Concerns regarding information privacy and security were assessed using the scale proposed by Pavlou et al. (2007) . The measures for fears of seller opportunism were developed from Jap and Anderson (2003) . Perceived uncertainty was measured with four items taken from Pavlou et al. (2007) . Intention to purchase goods or services at online auction sites was measured with a four-item scale developed by Pavlou and Gefen (2004) . The instrument was validated through a pre-test and a pilot test. The pre-test involved three respondents who were experts in the field of online auctions. These experts were asked to comment on the length of the instrument, its format, and the wording of the scales. To reduce potential ambiguity in the questionnaire items, 92 students from an e-commerce class at a university in northern Taiwan were invited to participate in the 
Data collection
The questionnaire targeted individuals who had purchased products from online auction sites at least once, and the questionnaire was administered online through a hyperlink on the online discussion forums at Yahoo (http://tw.yahoo.com) and PChome Online (www.pchome.com.tw) which are the most popular online auction platforms in Taiwan. To maximize the response rate, respondents were given the opportunity to win gift certificates worth US$ 6 each. A total of 400 survey responses were received were received over one week. Of these, 87 were disqualified for because they had no experience making purchases in online auctions, leaving a total of 313 valid questionnaires for use in data analysis. About 45 percent of the respondents were male. Respondents' characteristics are summarized in Table II .
Analysis
The proposed research model was tested by partial least squares regression (PLS). PLS is a structural equation modeling technique that simultaneously assesses the reliability and validity of the measures of theoretical constructs and estimates the relationships among these constructs. This approach allows researchers to assess measurement model parameters and structural path coefficients, and is widely used in information science research (Bock et al., 2005; Sánchez-Franco, 2006) . The advantages of PLS include minimal restrictions on measurement scales, sample size and residual distributions (Chin et al., 2003 A study of purchasing behavior minimal sample size ten times the largest number of the construct items. For example, if the numbers of the items of the constructs in the model are less than or equal to five, the minimal sample size would be fifty. Therefore, PLS it is considered to be an appropriate analysis technique given the relatively small sub-sample size (n male ¼ 141) in this study.
Results

Measurement model
In each subgroup, we calculated the convergent validity and discriminant validity to assess the measurement model. Item reliability of the reflective measures was examined by checking the standardized loadings of each item. The minimal indicator-construct loading in this study was found to be above 0.729, exceeding the recommended cutoff of 0.70 (Fornell and Larcker, 1981) . Tables III and IV show that the composite reliabilities and Cronbach's alpha for the measures for both the female and male groups exceeded the threshold of 0.7, and the AVE of our scales range from 0.60 to 0.81, which exceeds the recommended value of 0.5 (Fornell and Larcker, 1981) . The discriminant validity of the scales is assessed by comparing the square root of the AVE with the correlations among the five constructs (Fornell and Larcker, 1981 Chin (1998) recommends that the square root of the AVE for each construct exceed the correlation between any pair of distinct constructs. The results presented in Table V show adequate validity. Figure 2 presents the results of the analysis using all data from complete and valid questionnaires, showing the standardized path coefficients (b) between constructs as well as the variance explained (R 2 ) for each dependent variable. The hypotheses were tested using a bootstrapping approach in which 100 random observation samples were generated from the original dataset. The results demonstrated that all path coefficients were significant, and the p-values of the tests were below 0.05. Figure 2 shows that intention to purchase goods in online auctions was significantly determined by perceived uncertainty (b ¼ 20:476, p-value , 0:001). Hence, H1 was supported. The results also show that perceived uncertainty increased with fear of seller opportunism (b ¼ 0:295, p-value , 0:001), perceived information asymmetry (b ¼ 0:203, p-value , 0:05), and concerns for information privacy and security (b ¼ 0:325, p-value , 0:001), thus respectively supporting H2, H3 and H4. In conclusion, 22.6 percent and 36.6 percent of the respective variance of purchase intention and perceived uncertainty was explained. A multi-group analysis was conducted to determine whether gender moderated the relationships among the constructs. The original data were separated into two groups (n male ¼ 141, n female ¼ 172) and tested. Chin's (2000) suggested statistical comparison procedure was used to develop a multi-group analysis, based on implementations in previous past research . The results of the PLS analysis of two groups are presented in Figures 3 and 4 , and the comparison results are shown in Table VI . Among the four hypothesized relationships, the gender differences of three path coefficients (H1a, H2a and H3a) were significant. The results show that perceived uncertainty had a more significant impact on men's intention to purchase products in online auctions. In addition, fears of seller opportunism and perceived information asymmetry were found to have different impact on the uncertainty perceived by men A study of purchasing behavior and women. For example, fears of seller opportunism had a stronger influence on men's perceived uncertainty, whereas women were more likely to be affected by perceived information asymmetry. This finding provides evidence that gender differences cause significant differences in the paths PU ! PI, PIA ! PU, and FSO ! PU. Thus, H1a, H2a, and H3a are supported. However, no significant gender-based difference was found for the influence of information privacy and security concerns on uncertainty. Therefore, H4a was not supported.
Discussion
Our research findings confirm that uncertainty is a critical factor for intention to purchase products in online auctions. The study also examines the impact of perceived information asymmetry, fears of seller opportunism, and information privacy and security concerns on uncertainty, and finds that gender moderates the key relationships in the model. The findings are discussed below.
Antecedents of uncertainty
.
Perceived information asymmetry. Results of PLS analysis results indicate that information asymmetry perceived by buyers in online auctions increased their perception of uncertainty. Under conditions of increased information asymmetry, buyers find it harder to predict the quality of a seller's products or the reliability of a seller's service, and thus feel less confident engaging in online auction transactions.
Fears of seller opportunism.
The research results showed that perceived uncertainty increased with buyer concerns of sellers engaging in opportunistic behavior on online auctions, such as sellers providing vague information about products or delivery services. Additionally, in online auction environments it is more difficult for buyers to identify opportunistic behavior by sellers. Therefore, buyers' perceived uncertainty in a consumer-to-consumer context may be stronger than in a business-to-consumer context.
. Information privacy and security concerns. Path analysis found that buyers perceive increased uncertainty when they have concerns about the seller's ability or willingness to protect their private information from improper use which could result in financial loss or deception. Consequently, the information security concerns of some potential buyers may be more acute in a consumer-to-consumer context.
Gender differences
The multi-group analysis demonstrated that gender differences moderated the relationships among the constructs. Table VI shows the effect of perceived uncertainty on purchase intention is stronger among men than among women, possibly because men usually pay higher prices than women for identical products in online auctions, and thus tend to purchase products with less perceived uncertainty. Surprisingly, a perception of information asymmetry among men did not significantly influence their level of perceived uncertainty, possibly because men prefer to research products or sellers prior to purchasing. Thus, perceived information asymmetry is not the cause of their perceived uncertainty. However, fears of seller opportunism had a stronger effect on perceived uncertainty for men than for women, indicating that men are more concerned about seller opportunism when they transact in online auctions. It is sometimes difficult for buyers to correctly identify deceptive information provided by.
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Finally, we found no significant gender difference in the influence of information privacy and security concerns on perceived uncertainty, which suggests that information privacy and security concerns are an important cause of perceived uncertainty for both men and women.
Practical implications
The popularity of online auctions has grown rapidly over the past decade, but many potential buyers are still reluctant to engage in online shopping transactions due to perceptions of uncertainty caused by imperfect information, fears of seller opportunism, and information privacy and security concerns. To promote online trading, developers of online auction websites need to eliminate these obstacles and create an environment more conducive to buyer confidence. For example, developers can create functions that help sellers efficiently provide more complete and detailed information about their products and services. Seller opportunism can be frustrated by mechanisms such as purchase refund policies and seller authentication. Our analysis results indicate that privacy and security of personal data is a key concern for both men and women, thus online auction managers need to continuously improve mechanisms for ensuring the integrity of personal information.
Conclusions and limitations
This study investigated gender-differences in factors related to the intention to purchase products from online auction websites. The proposed model improves current understanding of online auction purchasing behavior and the study results verified the significant effect of perceived uncertainty on purchase intention. Furthermore, it found that, in the model, gender moderates the relationships between the factors and the intention. From a practical perspective, insights provided by the study can help online auction service providers understand buyers' concerns and eliminate sources of uncertainty. This study has certain limitations which should be addressed. First, research data was collected from a self-selecting group of Internet users who may not represent all consumers. Second, self-reporting bias is a common problem in the methodology used. The study's questionnaire was administered online using a self-reporting scale to measure research variables, which could contribute to a method bias. Third, this study mainly focused on the effect of perceived uncertainty and its antecedents. There are other factors that might also affect consumers' willingness to purchase products from online auctions, such as trust in sellers or the auction administrators. Fourth, most respondents were young, well educated, experienced online shoppers, and the factors influencing their intention to participate in online auctions may differ. Further studies would be required to explore the factors in the users with different characteristics. Fifth, this study was limited to Internet users in Taiwan, and cultural differences in other countries and societies may limit the study's generalizability.
